(19) B*H*TfrJf (J P) 



02) 2r m n WF 



(A) (lDftHPflUB&aiS^ 

#^2002-544105 
(P2002 - 544105A) 
(43) B ¥fi£14^12^24 B (2002. 12. 24) 



(51) IntCl.' 
C 0 3 C 3/068 
3/064 
3/07 
3/072 
3/15 



fi f-?3-r(##) 

C 0 3 C 3/068 2 H 0 5 0 

3/064 4 G 0 6 2 
3/07 
3/072 
3/15 



(2i)ma#^ 

(86) (22)fflKB 

(85) !fflftSaittJB 

(86) SlStH«#^ 

(87) His^re## 

(87)BBB^BIB 
~(31)«Jfc«3£9g#^ 

(32) «5fcB 

(33) «5te»*5BB 



&K2000-617140( P2000-617140) 
¥f£124p 4 n 28 B (2000. 4. 28) 
¥J£13^11J| 6 B(2001.11.6) 
PCT/US 0 0/1 149 1 
WOO 0/6 8 15 8 
¥fKl24£ll £16B (2000. 11. 16) 

"T^7TT5-7-6-l 

¥*ll¥5M 6 B 0999. 5. 6) 
7^>X (FR) 



(71) fflKA 3-->^ -T^n-tfWirvF 

7*U#-&#@ 14831 

1 

7*U2J-g-&H ri-3-i7!W 14830 
n—~>if -fe-fi? XMJ— h 7 

(72) mwm 

75>XS F-77210 7V*> 7V 

—3. ;u 'J -> 27 

(74)«aA #s± spe sb& wi«) 



(54) [m\o&im if^xmm 



(57) 

^Ka^^Xm^S^S. CO#7XO-»B, 15 

isnmwimmK) <Dytmm<Drztb\zmmyiiA^mm (so 

nmKD -£-©#^X©»£LVv.|\SMZ> 1 ■? 

HTCLaiOjS^lrU B2 03& (EXsO+SY 
O) ©Jfcte, 3.5, &&.V<\t, 4.5EUhTi£D. ' H 




( 2 ) 2002-54410 

[ # f£ « * © «g H ] 

[f*il 1 ] 'Pti. < t. 30^: )V % CO B , O , £ # # f X ;U b* ^ A K — ^ * 

[«*)S4] 5tJKKT©L a,0,S*tt«c:t**ittSIJ#iS 
[»^JS5] B.O.M (ZX.O + EYO) ©tfc***3.5£Jl±Tr»0, 31 31 

^jg^ft%<£*-rci<h&wtiti-rs«*)S4fg«©^7xm^%. 

[ft*JS7] 0-30^ ;P % © S i O,, 30-90^ )V % CO B , O , , 0-15^ )V % CO 
A l.O,, 0-50^: )l % CO G e O , , 0-60^: JV % <D S b , O , , O-SOt* % O T e O, 
. 0-20^6 ;U % CO 2, (X.O) . 0-20^ )V % CO Z (YO) , 0- 1 5 ^ )V % CO B a O , 0 
-5^: )V % CO L a , O 3 . 0-5^6 )V % CO Y , O , , 0-5^6 )V % CO G a , O , , 0-5^ ;U % CO 
T a j O 6 , 43 «k 0-5 ^ ;P % CD T i O , £ 13. -5 lOOfi » SMC *f L T , 0. Old* £ 10 
fi § SB > £ 9 £ L < > 0.01*>e>2.5*fi«B(DEr,O 3 l3«fc^0^e.6Saffi© 



( 3 ) #S 2002-544105 

[ftl 1 1 1 Pb, T e . S b , fe«kO!B i O i ^ ft «t 0 iHl&'f t > 
fcb l-3£-tfEi:£4$«£-r*>«lf#JSl 0 E«t O ^ 5 7 a«ft. 

1 2] Z r O , , T i O , , Y.O,, T a , O s > G d , O , i3 =k l£ L 
a,0,*6ft5»i B a « S *l * 1 ■? £1 ± <Dmik® ZSlz )l> % ft Z. £ Z ft 

m ft zffi&m 4 z i i v>fn* 1 mtzWi.<D x ? xis.f&®) * 

[ IS * m 1 3] l» * « 1 & 1 2VJfn*HEtO»57«l)«ft*6i 



( 4 ) 2002-54410 

[ % m © # m tz m m ] 

[ 0 0 0 1 ] 

4* IC , g 3 a ft 5g (window). T & t> % . 1.5/tmifi<©iftftT?©# 



ifiii&fflv^fcwDM®m 


> 


7 f A 'sCO ft 






b 


< tt . x ;u b* 




o 

[ 0 0 0 2 ] 








% -7 r -f a a m -> x 




IC ^ T , # 


»£ 3 (l 5 2 5- 1 5 60 n m ) <h IB 4 (1565- 


1 6 1 5 n m ) © S ;g IC *5 




T , ±t)liV> 


f«fltI0 ¥ ffi ft *'H# 4# £ # & * 




n 


X £ fc. SI ft 




§§ (ed fa) tfi it m m 


tr 


i n ^ n 5 ^ 


t*s^<, © * 8£ M ft « , E$«7X 






#5, 1 5 30#> 


^ 1 560 nm^T©tIt:i3ttSED FA 


© #j # » a ¥ a t? « & 


< 


> ^ ( e q u a 1 


i s a t i on) & J; / * « 7 4 )V 9 U > ^ 










[ 0 0 0 3 ] 








& S # #J M {b (WD 


M 


) y X f A l: 


£ V> T , lEV^WWIiirasfiJWOVSK 






£ il ft -V > 


^JKO»«t«lDt5l:on. it ^. T t fc 


. « s. « . 3 2 © m m r * 


> 


* jv & m m. -r 


•5 =k -5 IC 18 $ n -> 7. 5^ A It *5 T , 


H ft © IS 3g «: , 30n m © 


41 






IJUfDAF-rZBL 


A 


N 13 y X ( Z 


r F 4 — BaFj — L aF 3 — A 1 F , - N 


a F ) SrffifflT-S^ii-C 




5 . d © ft fig 


tt £ 8P T * ■& *« . H«D©7-f;i/^'J>^ 






H L 




J: 9 ( jt /b £ ?§5 < -r & , 




> tf > y /I 7 


-ots^A^stsns*') . * m 


© A -f 7 'J y H S -> U * 


~7 







[ 0 0 0 4 ] 
[ 0 0 0 5 ] 



( 5 ) 4** 2002-544105 

* » 9! it . 1.5*im©iS*fflttfci3V»T, 7 V )V $ >^SI tf | lffltf:->'J 



# *c - 


X CO T7 7 -f A . 




it it -> »J 


* / A 


-r 


7 u k fig m y r -r a* 












1:10 


• 










CO 


T? £> * . 












[ 0 0 0 6 ] 














lift 


. x )V t* £ A H 


— 


y Z B L 


A N # 






I ;p h' O A -f * 


> CO % 


* x ^ ^ f- tt 




-> U D * 


— X CO 






© «fc K) *52 0 n 


m j£ V* 


. * as m © % 




tt , $ £» 


IC j£ 




fi i: 1 5 x ;i/ h' >7 A 


% yt & x ? 


A H - 






IC £ U . 


c n e 


























[ 0 0 0 7 ] 
















■P! tt , iOffL 


< 


it. x ;i/ 


H ^ A 






$ n fc # 5 x u 


fi£ % T 


& o T , f ^ 5 




ffl fig <fe co 


'> ft < 




h 3 o =e ;u a — -k > h 


B , O i * ft 5 






•5 














[ 0 0 0 8 ] 
















L < tt . # SB 91 


13 


J: -5 # 5 


x m & 




tt , 0-30^ ;i/ % © S i 


O,. 30-90^^ 


% CD B 


: O , , 0-1 5^E 


% 


OA 1 ,0,, 0- 


50tJUOG e O,, 0-60^^%® S b, 



0 3 , 0-50% )V % <D T e O 2 , 0 - 2 0 % ;i/ % <D 2 (X.O) , 0- 2 0 % ;l/ % <£> Z (YO 
) , 0-1 5% )V % <D B a O , 0-5% ^ % <D L a , O 3 > 0- 5 % )V % CD Y , O s , 0-5%^ 
% (E> G a * O 3 , 0-5% X O T a i O-i > ^ J: ^0-5^ ;P % © T i O,d^?S:l>100l 
0 . 0 1 S 1 Ofi S «5 , cfc D » * b < , OJ1*62.51I«OE r, 
O,45«fctf0a*S6fiSffl5<DYb,O l *<&if. 
[ 0 0 0 9 ] 

[0010] 

Si:I!)¥l35:«ft»ttSWt5^i:*»*ofe. Z. ft tt , 64ft >*^*-fi2 



( 6 ) 2002-54410 

[0011] 

o 

[0012] 

J^T©L a, O, B,0,jtt (2X.O+2YO) © tfc >$s fr* 3. 5£L ± . =fc 9 # 

£ L < « . 4 . 5 ± & 9 . ;:t?, X,OH#4tSftt©-«^ISHb«i&* 

[0013] 

* 9§ © 31 2 OffiL^H10»illJ:?.^7Xa^fta, — i& #J IC i&80 n m 

[0014] 

* fg 91 © 31 2 ©»*UV»SIJfiOJg«K«t*^f5^»J«»fcl*^T, X, O L 
i , O €: ^ , YO^P b 04^tfOA«!f iLViCl i^'^^ofc. 

[0015] 

* 36 91 © 31 2 ©#SbV>£«©»»fcJ;S#5;*iaj**©£:3fc*#fct, * © # 
5^«*8*©W»**JR*ie*'&tot*K5fe#Sn*. Pb. T e , S b , £ <fc 

b i © J: 3 fc , J:t)Sv>»-f^->*^tra**o»^-fc, 1C IF 

[0016] 

. T a , O 5 . Gd,0,^fc«La,0 J ©j;^^fie^^5 ; &;U%^T-jl^WJrjilni 
.fc»3W»-e#*. d © f£ # © U X H4KII WTttft V» i 4 CS1 1 ^ 

[0017] 

7 -r ;u * U >^S«i:«i:fflv^c:t*«Tt*. *3*91©3?2©#£U^stg|£© 



( 7 ) 2002-54410 



m m \z «t & n v 7. m &® © m -a- k « . c © # a k: j: o . « 

tfl00nmSTS*Tt4. £ n « . •> 'J O E D F A l:^ HTft 6*15 



[ 0 0 


1 8 ] 








* » 0J3 © tt 


<D&WC& J: 


m & b 






& , * © » s 








[ 0 0 


1 9 ] 


















# ic ^ s < m 


L T V> £ o 


B 1 « , 






h )V £ * L , 


z. n & , z 


B L A N 






dr -f K 7 > 


^ ^ > d 43 




7, 


< ^ h^ift^LT^S. 1 . 5 « m © i£ g ffi 




* 9 tt ttt K 


43 £ X 




tf?A###«(Itt, ZBLANJfcHI/i 


^ -f g£ifi# 


5 x » 


45 *> 


*> 


© «fc 0 & /£ V> © ** , 0 1 6 # -5 . ft\Z, 


^ g£ ±g 5 


X \Z 43 J* £ 




A 


(djem it is ntz.5£%<v*m±mte. m z 


# s & v> g a 


<£> # 5 X 


18 T Z> 60 


n 


miltKlTlOOnmTSS. 


[ 0 0 


2 0 ] 








0 2 «u x 


)V fcf ^ A H 


- y * * 






;i/ fc: £ A K — 


/ Z B L A 


N J 7 X 




)J*i:J:DS3nfclitH:8LTk>5. 02 


\i * $t yt 33 ct 






dr -f Bfc lc J: 0 -/Sal/ - h^nfcfiJ»4#tttcS 


d! t s . 


JL © * ^7 >!r 






X «64 n ml;II5 ft!|£W¥fi&f'H#4$'ft ; £* 




Z B L A N 


# ^ x *a 


fig 


*ll»J0nmO*l:lDttll!«¥fift«*» 


t£ * ^ -r © a* 




6 ^ T 


«. 


„ .1 © 6 4 n mO^i^itft'E;^*^^-^ 


# 5 X co 






-f 


i^U>^ft<lT, 1 3 % t <£ V» . 


[ 0 0 


2 1 ] 









s % © . /> ft < t fe 30^ ;p a - -t > h a* b , o 3 a> e> & o > ^nsiooa»ffijc 

iOaiS»*», O.Ol^glOlltfOE r,0,, J: 9 » * L < 14 » 0.01d> 

2. ss § as co e r»o, icjisn*. 

[ 0 0 2 2 ] 



( 8 ) mm 2002-544105 

fc«t<, ^ ± m l fcioofi a © <a © jsfca- \z m x. r . o^&isssffi 

[ 0 0 2 3 ] 

* * gi © sb i © » * v m <d m m \z «t n « , xjpt-^A 

[ 0 0 2 4 ] 

# is © si i ©ffsbv^tt©fii;<ts^7x©n< o^oAsenaffl^fc 

•fctf«rtt*«£*"F©*lfc#*.'5n. £ £ T . H»©20©#57 > &f&^<htt:!|&;* 

fttn*. SB 3 © it #j « . l ©ff il/^HI©f ii:i5^7Xt 

* * *« , *tijfil/t»a*«lJ:!)fc*< PbOSttl/Tl>5. 
[ 0 0 2 5 ] 

[ * 1 ] 



( 9 ) 



$5*2 002-544105 



m 1 





1 


2 


3 


mmm 

4 


5 


1 

ZBLAN 


tmm 

2 


ttmm 

3 


B z o 3 (ms%) 


85 


80 


70 


80 


90 






38 


Li 2 0(M%) 










2 








Na«0(M%) 


15 


20 


30 




5 




0.5 




K 2 0(II%) 
















0.9 


Ba0(m«%) 








20 


3 




2.7 




PbO(SM%) 
















45 


Al 2 0 3 {li°/c) 














3.2 


0.8 


As 2 0 3 (SM%) 
















0.5 


Si0 2 (Sft%) 
















14.8 


Er 2 0 3 (mS%) 


5 


5 


5 


5 


5 


0.8 


6 j 


3 


{1 530-1 560nm) 


5 


3 




3 




14 


16 




^tafeo G 
(1 524-1 570nm) 


8 i 






10 










¥M a G 
(1 530-1 580nm) 










16 










4.1 ! 






5.4 






68 


17.1 


(ernsff-^-) j 


85 


80 


54 


78 


103 


69 - 


51 


52 



* m 1 o>kt&tm2 &Mt57WD,ta7i- hn^xmF&mz. 16.9M%© 

P 2 0 s , 5.8mS%(DMgF 2 , 18.7mM%CDCaF 2 . 19.7£4%(Z>SrF», 11.3M%© 
BaF 2 . 19.3M%CDA1F 3 , 1 . 3M%<DKHF 2 <fc 1/0. 6Ii%ffiK 2 Ti F* fc 0 



tt. F. O. M. <tlTt-«C»^nTV^„ 
[ 0 0 2 6 ] 

C 1 ] 



( 10 ) #^2 002-54410 

G(dB/cm)«2.17* N t * { o- em ( A )* ( 1 + D) - a ab ( A )* ( 1 - D )} 
cr em ( A ) = cm 2 -eSELfcSSftWrSi 

o- ab ( a ) = cm 2 umLtzvSLi&mm 

N,-ttJgtt&< 4 I 15/2 M*>#Jfca(fi£[-m&¥fc)) 

N t =cm" 3 -eSLfc±Er^>;BS 
D = (N 2 -N, )/N t 

100%SIe-C,D= + 1 

ft , 13^Mi:isnxi>5. ItKBWfO&fti:, « lOBl il2 0tt|{ 
13 7 & <t z>' 8 i: ^ ^ ti t u s „ 

[ 0 0 2 7 ] 

* ft Wom l ©ff i.bv^te©lli: <t^^7Xl^*^, IS .6 © & 5 8e & ftl 
i£ (1530-1560nm) T¥fiftfiJ»#1f£Wt"-2>;i<!:#, H3*66tH7*J: 

li^2 0ltU«»l$i{St5ZBLAN*J;rJt7)l'tD*X7i-M:it?>u 

© jg ft «e h tw a s spj © f . o. m. «, ^n^n, 14*3 «t z* 16T * & # , 
# « * © m 1 cjftLn*io»ii:j:*s! 1 , fg2£>£zfm4<DmMm<D i b<D 

Jfi«©*J#4*tt©F. O. M. <t OE^f IS- T & ft % . 1 5 30- 1 5 80 n m 

£ # it L & « ■& . 1 6 »C b A» » 1/ & V» . 
[ 0 0 2 8 ] 

* » * © » 1 ©»J Lv^l©iii:j;5i?7Xl^!itttv»If a$^WT 
§0 £ ft « . — SB Id , ffiOH-g-WSw/c^TfeO. £ — SB K: « . © 4> T £ 

»M£»fri*:7*y>x*;u*--£WT5££a*<fc<&£ftTv>&) . £ © <g 



(II) 4#S 2002-544105 

T # ft H . L^lftA^, OHl:<k5S*^«tt, # 7 7. © £ fi» * ( 0»J A tf . ft 

5 iS & SB * tt , iilMSI^&ffl^T^7^$IItl.i <h lc <fc D«'>tf5. 

(®x;i/t:^AJS«T?9j^L-T, 5 0 % ® Q E £ T ) . 
[ 0 0 2 9 ] 

i:iti.tWli:ltKl,TiSUB ! o ) $WISf T§x;i/f7A© 

i«Kft*^m#W^57.^ii«-r-&. ±D»L<I1. B,O s *f (SX.O+SY 
O) ©tfc*;&». «P£b<tt, 3.5«±, ioffsua, 4.5e*±-c*s^£-ea 
D > ddT. X,Ott#ffi-r-5ft*W — ffi & ® (Mx.S> Li, N a , K. Cs 
m) MfttSt b. YOUSat^fftOntf^I <«*.«, Mg. C a . Ba 
. Pb. Z n « ) BMfc tt * * "T . £ b < , in?,©* ^ < T5 ;U 

% CD L a.O.S^tt*. 
[ 0 0 3 0 ] 

* « h © ss 2 ©»*Lv»mfi©»i6fcj:*^f9^a^««c*v»T, — fa & « m 
As * ** l i , o jfc s ft -a a* * & » * n * ^ w l , — # -r , — ffi & m wt it m IC H b 

T tt , P bO^ff * l/V>Ci^»4»?&. & & ?S ( M X fc£ , B / P b , B/Te 

6 . 

[ 0 0 3 1 ] 

m<Dfttfi£mffiTZ>Z.t AS«ft^7Xi^fK7>li, S i O,, Ge 

O , , A I.O,, S b , O , , *i!/T e O.T^^. #77.©i£j*Cg8-r5<fi©S 
^ © £ 3fef«#©«;linttfliE#««CttK£^£S;fctt£<«5 

V *t ft U . 

[ 0 0 3 2 ] 

Z r O » . T i O , . Y.O,, T a , O > , G d , O , , L a , O , O i ? ft fK» $ 5 



( 12 ) 43*2 002-544105 

[ 0 0 3 3 ] 

*»«OSS2 CDffiLVJ*S©»8l:±« if ±tfH<-3^Ctt«fl (C 

ICJ:«if5^T*4*>, SfcjtfSbV^SafigiO *> # < L a , O 3 £ fc « B a O £ 
[ 0 0 3 4 ] 

[* 2 ] 



( 13 ) 



2002-544105 



* 

ro 
W 
U 


oo 


CO 


to 




cn 








<— * 


















On 
oo 


64.7 




w-} 
oo 


ON 


tO 




to 
oo 
cn 








w-> 


















On 
oc 




CE2 


\o 


W"N 






o> 

ro 


























vo 
oo 


CN 
WO 


CEl 


to 

NO 




^o 








o 

to 






















NO 
OO 




co 


to 
O 


oo 






r — 
cn 






wo 








W*> 










* — ' 


oo 


oo 
oo 


CN 


to 




lO 
CN 




to 

to 
cn 














W*>. 












ON 


m 
o 




to 
oo 


ON 


w~> 




wo 
oo 

cn 














wn 










— 


ON 


ro 
O 


o 


o 


CN 


to 








rO 




















— 




CN 
CD 


ON 


o 

Os 


CN 


to 


- 




— 
























ON 


O 


oo 


O 

ON 


CSI 


to 


CO 




























ON 


CN 
O 


• 


On 


CN 


vo 




rO 
























w-> 


ON 


fN 
O 


no 


NO 
ro 


oo 
o 


cn 




CnJ 






WO 




— 




wo 


O 
wo 








" "' 1 


ON 


w~j 


v*> 


to 


CN 


ro 




OO 






W-N 








WN 


o 

ro 








* 4 


ON 


oo 




ro 
v© 




»o 

rO 










IO 








to 


O 
CN 










ON 


W-i 

oo 


ro 


fN 


vp 






cn 






w> 








wn 


O 










On 


oo 


CN 


in 
oo 


rN 


to 




co 






to 


















W-) 


w*> 
oo 


o 

ON 




iO 

to 
oo 


ON 


io 




wo 
oo 

CN 






w-j 


















to 


On 


o 

On 




o 

CD 


O 
.J? 
-J 


O 

tM 
CO 

2 


o 

u 


9 

CG 


O 

w 


o 

a. 


6 

< 


O 

<N 
CO 


O 
an 


o 

to 
< 


o 


o 
o 


fN 


IX 
cd 


\o 
tx 

CM 

< 


9. m 

B3 W 




m 

i 



[* 3 ] 



( 14 ) 



2002-544105 



CM 



CM 

rM 


OO 




*n 






























VO 


CO 

r4 

ON 


5 
u 


vo 
ro 










ro 


ON 
ON 






OS 
CM* 
















to 


OO 

vO 
to 


CEIO 


o 


o 






o 

CM 


























CO 
CM 


CO 

vo 


cm 


to 
vo 

cm 

On 


LO 

XT 
































CM 


s 


o 

CM 


©■j 
On 


to 
































VO 
oo 


oo 
<=> 


ON 


VO 
VD 


DO 


to 


















*o 












ro 


oo 


oo 


O 
oo 














o 
rM 






















VO 
oo 


* 

OS 

LO 


O 
OO 










o 

CN 


























CO 

o 

NO 




o 

OO 




o 

CM 
































oo 


OO 

8 


o 


o 


o 
rM 






























ro 

CM 




CE7 


to 




to 

CO 


rM 




























ro 


s 


CE6 


on 

VO 


co 


rO 


ro 




























ro 
CM 


co 
*o 


*0 

u 


o 
r* 




O 
CO 






























CO 
CM 


CO 


VO 


oo 


oo 


*n 






CN 






o 


















On 


CO 


*o 


o 
oo 


CM 








co 






o 
















— 


OO 


vo 
oo 


3 


*o 




*o 
fN 

t' 






vo 

*o 

r\i 








to 
















00 
oo 


ON 

OO 
lO 




O 

rM 

CD 


o 

fN 


o 

Z 


o 


O 

03 

u 


O 
CQ 


00 


O 


o 

rM 
< 


o 


m 

o 

CO 
< 


CM 

o 

C/5 


o 
a 


CM 
CO 

CD 


CM 

cm 

2 


vo 

<: 


Ami 
m 

o 

rM 


oi 


!jg 



[ * 4 ] 



( 15 ) 



2002-544105 



CE16 


en 


CN 


en 






m 








en 


o 

CN 












en [I 

fN 


m 
t"- 


m 
m 


cn 


CN 
















en 


o 












en 


oo 


cn 
m 


o 


CN 


en 






m 








en 


en 














O 
OO 


CE15 




CN 


en 






m 








o 

On 














O 


VO 
en 


CE14 


<=> 


CN 


vn 






m 








O 

nO 














m 


oo 


m 


to 


CN 


*o 






m 








en 














*0 


CO 


o 
m 


O 
eo 


CN 


en 






m 








O 
cn 
















On 


On 
CN 


O 
On 


fN 


en 






m 




















en 


ON 


m 


CE13 


en 


CN 


en 






m 








en 




m 










en 


vo 


CE12 


CN 


CN 


en 






cn 








en 




CN 










en 
CN 


en 
vo 


oo 

cn 


m 


CN 


en 






m 








en 




o 










en 
rn 


r* 


cn 


O 


CN 


en 






m 








en 

^i- 




en 












On 


cN 


en 


CN 


en 






rn 








en 














en 


co 


en 


en 


en 


en 










en 


















rn 


CN 
CO 
CO 


CN 




en 


en 










m 


















en 

CO 
rn 


CN 

oo 


m 
cn 


On 

r- 


en 


en 




























en 
rn 


CN 

CO 
OO 




c 

o 

o 
CQ 


1 O 
■j 


o 

« £ 


- o 


O 
i rt 

a 


O 

CO 

CQ 


9 

CO 


o 

PS 


o 

CO 


o 

CO 


rs 

o 

CO 


q 

O 


fN 

CD 


rs 

<n 
cs 


NC 

< 


u3 m 




IPS 

* 



[* 5 ] 



( 16 ) 



2002-544105 



CM 



CE20 


vo 
to 
VO 




4.75 




2.85 






o 

CN 


VO 














CN 
CN 


oo 

VO 


CE19 


vo 
iO 
vO 


ON 


to 


o 

CN 


vo 

CO 

cn 








VO 














CN 
CN 


oo 

VO 


vo 


vo 
vo 


on 


to 




VO 
CO 

cn 






CD 


vn 














ON 

cn 


ON 




m 

vo 
r- 


ON 


VO 


o 


vo 

CO 

cn 








vo 














ON 

to 


o 
oo 


<o 


to 


os 


VO 




VO 

oo 

r4 


<^ 






VO 














ON 
CO 


VO 

oo 




VO 

oo 




vo 

ON 












vo 














ON 


CO 




in 
vri 

CO 


On 














vo 














ON 


o 
oo 


O 


vo 

VO 
CO 


ON 






lO 

oo 

oj 








vo 












CN 


ON 


CN 
OO 


CE18 


VO 
CN 


















to 

^* 


o 










VO 
rN 


vo 


CE17 


VO 
CM 




vo 

rsi 






vo 




vo 




VO 


o 

CN 










to 
CN 


vo 


On 
<0 


to 




vo 

rsi 




vo 












vn 










vo 

ON 


o 

Os 


CO 

to 


VO 


CM 


VO 




m 












VO 










to 


CN| 

OO 


r- 

CO 


to 
oo 


O^ 




















to 

CO 

CN 


vo 


o 




CN 


CN 
OO 


VO 
m 


VO 
CN 
oo 


On 




















to 
oo 

CN 


to 


CO 




fO 


OO 


vo 
m 


VO 

oo 


On 




















to 
oo 

CN 


«o 
^ 


VO 




VO 


oo 


^J- 
fO 


VO 

VO 

oo 


ON 




















to 

CO 

CN 


to 
r- 


to 




VO 


ON 

00 




o 

CD 


* o 

i .:c 
— i 


O 

* s 


. o 

CO 

O 


c 

CD 


9 


O 

JO 


O 


o 
< 


6 

00 


CN 

o 

<L> 

a 


IN 

cd 
CO 


tN 

IX 


CN 
< 


9, M 

u3 W 


06 


m 

<W 

m 



m 2 \Z *5 V> T % R « B t O 3 ^ (ZXtO + ZYO) <D it £ ^ ~T <, 
[ 0 0 3 5 ] 



( 17 ) 002-54410 

*m±mmz& u . h k*v>t»ic**v» 

31 £ *» ^ 2 * # d^S . 
[ 0 0 3 6 ] 

**WOJB2 Off S bU*i60)g»l:J:4a««iC*»5-|RMaf 
M< , — ft W lw , lms <tDgl>. Jin « , cn^0^77.0ilt*IOfc6T 

gfc -f S £ i: , ffci»«l/ftlll8#»R6ttflt5:i(!)J:5ft. # 7 7> « * T 

I I: i 5 , Pb/Te/Sb/B i ©i 5 & <k 0 1 l>l-f ^ >4#f t 5, ■* tl 
e><D#5X*&f&$5«, 9 ft * L ^ < > 1.5ms iDfclftfclA^it. 
[ 0 0 3 7 ] 

5*©*M©«fc3fc, Any>ftHl«tffi ( 7 y ft « , H: ft ft > & ft ft 3£ ) co ffi 

mufim&a n* . mmx ? xma>m*~<!fetLT z>%& & ft * ^ sit . b 

C 1 ,) ©Hf fci|X^tl5. 

[ 0 0 3 8 ] 

BJ3 K «fc 5 fi ? X &i£ft ifi . 0-30^ ;U % CD S i O,, 30-90*: % CO B , O , . 
0-1 5* )V % CO A 1 , O , , 0-50t J1-%©G e O,, 0-60* ;U % CO S b » O , . 0-50* 
;U%COTeO,, 0-20* ;P % CD 2 (X.O) , 0-20*;W%(D2 (YO) , o-i5*;u 
%©B aO, 0-5*: )V % CO L a , O , , 0- 5 * ;U % CO Y , O , , 0-5*: )l> % CD G a , O , 
, O-StJl-SKBTa.Oi, 43 <fc iCO-St JU©T i O.A^&S (B.O,/ (EX, 
O+SYO) ^3.5Sfc(ii »3*f * b < tt^4.5, £ £ T . X,Ott#ffit"^)ffi* 

co-fa&Jgmftft^aiL.. YOUSftt^fff ©rtfiiifti^tt) 1 0 OS 

1 95 l: M L T , 0. Olfr <£> 10, =fc D $? £ b < « , 0.01)&>£>2.5MSS8©Er,O,43 
[ 0 0 3 9 ] 

*»«**5«fSo*lto»«i:«lTRWlT#fci«, # « 9! tt , cn^co 



( 18 ) 002-544105 













( m 


m 


<DffiSjLti.!$lW] 






[ 


m 


1 ] 






m 


1 






A N 


# 


57, 7 )V ■* u T )V 5 / -> 'J 3r — 


h 






•5 








i 


0 


2 ] 






m 


2 




CO 


W # U y 7 Z B L A N f 7 X fiS 


Wo \z 


«k 




T 




i 


m 


3 ] 






m 


3 




CO 




m \z 


m 






7 & 


[ 


m 


4 ] 






m 


4 




co 




m \z 


n 




9 


7 T * £ 


I 




5 ] 






m 


5 




CO 


®«KJ;S;tf5Xffiric«CDjfS3 co*M 


W iZ 


15 






7 T? * S 


i 


EI 


6 ] 






m 


6 




CO 




m iz 


m 






7 Tf * -5 


t 


M 


7 ] 






m 


7 


« . tt is @ w © fc «e> ic , zbla 


N 


»57fii8«i:HbtfHi:snfc*I# 




£ 








c 


m 


8 ] 






m 


8 


tt . it & s W © fc «6 k . 7 ;u * d 


7 






m 









( 20 ) 



4#ig 2002-544105 



[02] 




( 21 ) 



i&m. 2002-544105 



[03] 




1510 



- i t -h- V 
1520 



-*—+■■■) « ~ - 1 — i— t- 



"rrr 



1530 1540 1550 

( n m ) 



i i i 
1560 



H — 1 — I — | H — I — I H 



1570 



1580 



10 



25 



40 



SO 



GO 



70 



80 



90 



100 



[14] 




1510 



1520 1530 1540 1550 

)&M ( n m ) 



1560 



1570 



1580 



10 25 



40 



50 



60 



70 



60 



90 100 j 



( 22 ) 



&m 2002-544105 




[me] 

4 TT 




1510 1520 1530 1540 1550 1560 1570 1580 

( n m ) 



10 



25 



40 



SO 



- 60 



70 



60 



90 



100 



( 23 ) 



2002-544105 



[07] 



4 t 




0 10 25 <~ 40 50 - 60 70 80 90 100 



[08] 




1510 1520 1530 1540 1550 1560 1570 1580 

)J&-ft ( n m ) 



! o 10 25 40 50 - 60 70 80 90 1O0 



( 24 ) 



2002-544105 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US0CV»149t 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC(7) :C03C V(W8, 3/15. 3/155; H0)S 3/00 

US CL :501/50. 51. 78; 359/343 
According to International Patent Classification (IPC) Of to both national classifies :ion and IPC 



B. " FIELDS SEARCHED 



Minimum documentation searched (class ification system followed by classification symbols) 
U.S. : 501/50. 51. 78: 359/343 



Docurreotation searched oiher than minimum documentation to the e*tem that such documents are included in the fields searched 



Electronic data b*se consulted during ibe international search <name of data base and. where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 



Citation of document, with indicaiion. where appropriate, of the relevant passages 



JP 11-317561 A ? 16 November 1999, translated abstract, col's 5-6, 
Examples 6-10. 

US 5,747,397 A (MCPHERSON et al.) 05 May 1998. col. 2, lines 
35-45. 

US 5,413,971 A (MCPHERSON) 09 May 1995 ? col. 2, lines 25-28, 
col. 5, lines 23-25, col's 6-7, Tables n and ILL 

DE 3534575 A (SAGARA) 03 April 1986, Abstract, page 1, line 29 
to page 2, line 16. 



Relevant to claim No. 



1, 2, 4-9, 12, 13 
1.2, 4-6, 8,9, 12 
1-6, 8-12 
I, 2.4-9, 12 



j~~| Further documents are listed in ihe continuaiion of Boa C. Sec patent family « 



t<o««w<t« tU'Tmirvf ih* p-tntt-al m>m of Or* irt » Kieh • ■ not woi«Wrwl 
(0 Irt of pvlitulBT rrliVBiice 

coHer document pub(i>he^ cn trr »f>.« <Jw iitt«m«W«wk fiHn*. <f=»<« 

doc«mriR wh»S m,my Uirow douirw on priority cl*imC» ♦ or w)t^K « 
tjird tt cttsbltih li« pobiicium a»J« ot *iottw crstan »r olhec ^ 

duCttmcitt rsferrn*; I* »n owl it»»«W«.i«. ««Kv*mon *r c***r 

means 

JiKwntrt pu6J«ihed pw to rh* int-rii-* »».•! r.lirxj d*t« t«tff »fcon 

&m priority OJ't ciaim«d 



t»irr Aoniattu p-jblirtMd jt'urU» axetattuonrt fj lin* due « prwrrty 
d*u «mJ * ~>«n>o< «-ih th« ap-piiaLido but cited lO traderiiand 
CJk ptirc^pk- or rh*orjr HiH«rW:np th» m««ii>on 



(Joctlltcm Of p*rJa!b»r feJciMic*. rJic chaired rtxr.nt 
considered iitwel(Kciiu>n( be *ons.d«f«d to ui.ol^e en i»"»we Mcp 
vhtn the document i* atoi *loa« 

docuncni of pitucufcu relet ra tec. the cUimed rn»*n*»«i cannot be 
coriBid<r«i} to iu»flU< an tmrentnre ttcp when the doeuOKW w 
comtmud wdi, cmc m utoic other ntefa docuaiert*. »** combsratKBi 
being cbvwm t«j ■» fwTiOli siiU»J t» lit* »fl 

(owneu member of iic i 



c patcjit fan try 



Date of the actual completion of the international search 



14 JUNE 2000 



Name and mailing address of the ISA/US 
Ccinmisskmer of Patents «itt Tiaddrmrfcj: 
Box PCT 
W<shtn£iorv D.C- 

Facsimile No. (703) 305 3230 



Date of muiliog of the international search report 



31JULZQ00 



Authorized officer 

DAVID SAMPLE 
Telephone No. (J03) 308-0661 



Form PCT/IS Art 10 (second sheet) (July 1998)* 



( 25 ) 



2002-544105 



(SOlnt.Cl. 7 ^S'ifS^ FI (##) 

C 0 3 C 3/155 C 0 3 C 3/155 

G 0 2 B 6/00 3 7 6 G 0 2 B 6/00 3 7 6 A 

(81)»j£H E P (AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I 

T, LU, MC, NL, PT, SE), AE, AL, A 

M, AT, AU, AZ, BA, BB, BG, BR, BY 

, CA, CH, CN, CU, CZ, DE, DK, EE, 

ES, FI, GB, GD, GE, GH, GM, HR, H 

U, ID, I L, IN, IS, J P, KE, KG, KP 

, KR, KZ, LC, LK, LR, LS, LT, LU, 

LV, MD, MG, MK, MN, MW, MX, NO, N 

Z, PL, PT, RO, RU, SD, SE, S G, SI 

, SK, SL, TJ, TM, TR, TT, UA, UG, 

UZ, VN, YU, ZA, ZW 

(72)%0Jf# v>i^ 

7 7>Xi F-77870 V zl U—X X 
j.— )V -fe— ^ D zl it>-xn»7 16 



2H050 AA01 


AB18X AD00 




4G062 AA04 


AA06 


BB01 


BB08 


CC10 


DA01 


DA02 


DA03 


DA04 


DB01 


DB02 


DB03 


DB04 


DC05 


DC06 


DC07 DD01 


DE01 


DE02 


DE03 


DE04 


DF01 


DF02 


DF03 


DF04 


EA01 


EA02 


EA03 


EA04 


EA10 


EB01 


EB02 


EB03 


EB04 


EC01 


EC02 


EC03 


EC04 


ED01 


ED02 


ED03 


ED04 


EE01 


EE02 


EE03 


EE04 


EF01 


EG01 


EG02 


EG03 


EG04 


FA01 


FA10 


FB01 


FB02 


FB03 


FC01 


FC02 


FC03 FD01 


FD02 


FD03 


FD04 


FD05 


FE01 


FF01 


FG01 


FH01 


FH02 


FH03 


FJ01 


FJ02 


FJ03 


FK01 


FK02 


FK03 FL01 


GA01 


GA10 GB01 


GC01 


GD01 


GD02 


GD03 


GD04 


GD05 


GE01 


HH01 


HH03 HH05 


HH07 HH09 


HH11 


HH13 HH15 


HH17 


HH20 


JJ0I 


JJ03 


JJ04 


JJ05 


IJ07 


J J 1 0 


KK01 


KK03 


KK04 


KK06 


KK07 


KK08 MM04 


NN01 


NN40 









